The risk allocation hypothesis predicts that prey responses to predation risk should depend on the temporal pattern of risk. In systems where activity is dangerous, predicted activity levels should be ranked as follows: activity during a pulse of safety>activity during continual safety>activity during continual risk>activity during a pulse of risk. We conducted the first experimental test of the basic predictions of the risk allocation hypothesis by examining responses of freshwater physid snails, Physa gyrina, to chemical cues associated with predation on snails by predatory crayfish, Orconectes juvenilis. As predicted, the snails' pattern of activity, microhabitat use and response to risk depended on the temporal pattern of risk. Snails held in continual risk had very low activity levels, but showed an immediate, large increase in activity during a brief period of safety. In contrast, snails held in continual safety showed moderate levels of activity, but surprisingly, only a weak reduction in activity when exposed to a pulse of danger. Further studies are needed to identify general patterns for how temporal variation in risk influences antipredator behaviour.
 2002 The Association for the Study of Animal Behaviour
How prey balance potentially risky activities (e.g. feeding or mating) against antipredator demands has been a major issue in modern behavioural ecology (Sih 1980 (Sih , 1992 Houston et al. 1993; Werner & Anholt 1993; Houston & McNamara 1999) . Hundreds of experimental studies have contrasted prey behaviour in the presence versus absence of predators. In many cases, prey respond to predators by reducing their activity and by increasing their use of safer microhabitats (Sih 1987; Lima & Dill 1990; Kats & Dill 1998; Lima 1998) . Reductions in activity and shifts in microhabitat use obviously influence predation rates, and can have important indirect impacts on species interactions, including competition among prey (Werner 1991; Kotler et al. 1994) , interactions among predators (Soluk & Collins 1988; Sih et al. 1998) and trophic cascades (Schmitz et al. 1997) .
Lima & Bednekoff (1999; also see Sih et al. 2000) , pointed out that a potentially critical missing element in both the theoretical and experimental work on adaptive antipredator behaviour is a lack of explicit accounting for effects of variation in the temporal pattern of risk. Their 'risk allocation hypothesis' posits that to fully understand optimal prey responses to predators, we not only need to know about variations in the magnitude of risk, but also the proportion of time that prey spend in each risk level. For example, responses to risk should depend on whether prey experience only occasional pulses of risk in an otherwise safe environment, as opposed to brief periods of safety in an environment that is usually dangerous. If prey experience only rare pulses of risk, then during these pulses, they should drastically reduce their activity and feeding rates (Fig. 1) . During the concomitant, extended periods of safety, assuming some costs of activity or a threshold maximum benefit of feeding, prey should show moderate feeding activity. In contrast, if prey live with only occasional pulses of safety, then during these safe periods they should be very active and show very high feeding rates. During the extended periods of danger, to meet minimum energy demands, prey must still maintain low to moderate activity and feeding rates.
Prey in nature probably experience a broad range of temporal patterns of risk. If predators are abundant and usually nearby, then prey might face sustained periods of risk with only occasional periods of safety. In contrast, if predators are sparse and wide ranging, then prey might experience low risk with only occasional pulses of danger when predators appear. Alternatively, the temporal pattern of risk might depend on variations in an external factor. For example, for nocturnal prey, the proportion of each night that is more versus less risky changes over a lunar cycle (Rosenzweig 1974; Kotler 1984) . Lima &
